The occurrence of remarkable hyperglycemia in carbon monoxide poisoning is the well known fact.1)-16) Nevertheless concerning the part played by the suprarenal medulla in the carbon monoxide hyperglycemia, sufficient information is lacking.
According to Starkenstein1) the carbon monoxide hyperglycemia was not found in rabbits after the removal of suprarenals. On the other hand Bornstein and Holm3) detected the remarkable carbon monoxide hyper glycemia in both kinds of rabbits, normal and suprarenalectomized. In two suprarenalectomized rabbits the carbon monoxide experiments were carried out by Yanagawa.14) The hyperglycemia of a small scale was observed in one rabbit, while in the other the diminution of blood sugar content was found.
It is generally accepted that after carbon monoxide inhalation the blood pressure elevates at first and then descends.17)-22) But contrary to this general view, Yano and Kirita6) observed non-influence of carbon monoxide inhalation upon the blood pressure in rabbit. The relation of the adrenaline secretion from the suprarenal medulla to the fluctuation of blood pressure produced by carbon monoxide inhalation was not hither to known.
The augmentation of adrenaline secretion after carbon monoxide in halation, which was suggested by some experimentalists, was proved and precisely determined by Wada et al.22) in our laboratory.
With the desire to elucidate the share of the augmented adrenaline * Reported at the XXV Annual Meeting of the Japanese Physiological Society at Niigata 1948, May. 159 secretion of the suprarenal medulla after the carbon monoxide inhalation in the hyperglycemia and the blood pressure elevation thereby occurring, the present investigation was undertaken.
EXPERIMENTAL

Method
The experiments were carried out in the following manner: in the first place carbon monoxide was inhaled in the normal dogs, secondly the same in the dogs, deprived of the suprarenal medulla, and lastly in the dogs, so operated on, the adrenaline solution was injected intravenously with the velocity imitating the natural adrenaline secretion from the suprarenal medulla in normal dog after carbon monoxide inhalation.
The demedullation of the suprarenals was carried out several days or weeks before the experiment through the lumbar route under ether anes thesia by the two stage operation. The medullary tissue was spooned out and cauterized with a red hot tongs.
All the experiments were carried out without narcotizing or fastening. The blood sugar content and the blood pressure was estimated in all series of experiments. The blood specimens for the blood sugar estima tion were collected from a branch of the external jugular vein and the estimation was carried out by the method of Hagedorn and Jensen. The blood pressure was registered by a mercury manometer from the femoral artery.
Carbon monoxide was made by dropping the formic acid into the heated concentrated sulphuric acid, and just before use the carbon mono xide was mixed with the air in 3%. The inhalation of the 3% carbon monoxide gas was performed through a glass cannula inserted into the trachea.
Adrenaline solution for continuous infusion was prepared by diluting adrenaline hydrochloride solution of Sankyo Co. with 0.9% NaCl solu tion. Before the dilution actual concentration of the adrenaline solution was ascertained by Kodama's23) method.
Result
The data are presented in Table I . 3% carbon monoxide gas was inhaled in 5normal dogs with the body weight of 4.8-8.1g.
Soon after the start of inhalation the respiration became fast and deep. Then the animal became restless and respired slowly and gaspingly. The bradycardia took place. Then the convul sions set in. At this time the carbon monoxide inhalation was stopped. The blood sugar level was observed as already increasing 3minutes after the start of carbon monoxide inhalation. The highest level was measured in the majority of cases 10minutes after the inhalation. Then it decreased step by step. If the value obtained at each period of collection of blood specimens be averaged, its initial is determined as 0.105% and its maximum is found as 0.184%, which was observed 10minutes after the in halation. And the average duration of hyperglycemia was 90minutes.
Quite the same experiments as in normal dogs were performed in 4dogs with the body weight of 5.2-9.3kg., whose suprarenal medulla was previously deprived of. Roughly speaking, the clinical symptoms in these dogs with the demedullated suprarenals after the carbon monoxide inhalation were almost similar with those in normal dogs. The fluctuation of blood pressure in these dogs after the carbon monoxide inhalation was almost the same as in normal dogs. The highest level exceeded the initial by 36-66mm. Hg. It is difficult to find any notable difference in the magnitude of blood pressure elevation caused by the carbon monoxide anoxia between the normal dogs and those with the demedullated suprare nals. The fluctuation of the blood sugar content after the carbon monoxide inhalation in dogs with the demedullted suprarenals was similar to that, of normal dogs. Averaging the value obtained at each period of deter mination, the initial is estimated as 0.101% and the maximum is deter mined as 0.164%, which was observed 10minutes after inhalation. It is somewhat inferior to the maximum value in normal dogs. Duration of hyperglycemia in mean was 60minutes.
In the dogs with the demedullated suprarenals the fall of body tem perature was observed in almost the same degree as that in normal dogs.
In the last series of experiments, continuous intravenous infusion of adrenaline was performed in three dogs (7.4-9.3kg.) with the demedullated suprarenals in the velocity as near as the rate of adrenaline secretion actually caused by carbon monoxide inhaltion.
The pattern of the adrenaline infusion was constructed from the readly known that the demedullation of the suprarenal gland reduces the magnitude of carbon monoxide hyperglycemia in a small degree, but it is never able to abolish the glycemic effect of carbon monoxide anoxia. The results of the previous authors, who could not observed the carbon monoxide hyperglycemia in suprarenalectomized animals, might be due to the lack of the cortico-adrenal function. It is justifiable to think that the carbon monoxide hyperglycemia is induced by two mechanisms: one is due to the augmented adrenaline secretion, and the other has no relation to the adrenaline secretion. The large part of the response is attributable to the latter mechanism.
SUMMARY
To know what a part is played by accelerated adrenaline secretion in carbon monoxide anoxia in the fluctuation of blood sugar content and of blood pressure, the present investigations were undertaken .
Three series of experiments were carried out; (1) 3% carbon mono oxide was inhaled in normal dogs. (2) The same was done in dogs with the demedullated suprarenals. (3) Continuous adrenaline infusion , which imitated the natural adrenaline secretion augmented by carbon monoxide was performed in dogs with the demedullated suprarenals . All experiments were carried out without narcotizing or fastening .
After inhalation of carbon monoxide , a remarkable hyperglycemia and elevation of the blood pressure were observed in normal dogs as well as in those with the demedullated suprarenals . The magnitude of hyper-glycemia in dogs with the demedullated suprarenals was somewhat smaller than that in normal dogs. It was difficult to find any definite difference in the magnitude of blood pressure changes between the normal and the operated animals.
From the evidence given above it may be justifiable to conclude that the augmented adrenaline secretion from the suprarenal medulla plays a small part in the hyperglycemia produced by carbon monoxide poison ing.
